H+/ATP stoichiometry of proton pump of turtle urinary bladder.
Urinary acidification in the turtle urinary bladder is due to a reversible proton-translocating ATPase. To estimate the H+/ATP stoichiometry of this pump, we measured the delta G'ATP in the epithelial cells and the maximum e.m.f. generated by the pump. The latter is the maximal transepithelial electrochemical gradient for protons placed across the epithelium that is needed to nullify the rate of transport and averaged 179 +/- 7 mV. The delta G'ATP averaged 50.1 kJ/mol. The H+/ATP stoichiometry of these bladders was 2.92 +/- 0.1. In other experiments, the bladders were poisoned by iodoacetate and cyanide and a variable transepithelial electrochemical gradient for protons was placed across them. It was noted that ATP synthesis occurred at a transepithelial electrochemical gradient for protons greater than 120 mV. The delta G'ATP in other bladders treated identically averaged 40.0 kJ/mol, giving a H+/ATP stoichiometry of 3.4 +/- 0.1. We conclude that the H+/ATP stoichiometry of the proton pump of turtle urinary bladder is approximately 3.